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mi:-r^li«JS 1 i2«ccoiii{^7;i— v«y h^^^Bo 

mm. 

[W#^5] HfiaBiii{Sm^^^^lS(±. buHB^ l ©Si 
T>y h*^^ 1 ©7U-AiSItSi!(T'feO. MIBm 

Wr ^ Hu bB^ 2 0@i#fi^*^i?5c1- §c:i:^!|tmi:-r§ 

^ X > i>'^^Bt(C MIB V— i > i^'tD^^H«jRt>" 

1 IE«g©lift7*-v<y h^iS^Bo 

[W5R^7] HulBWt«^^^^©t±. HuIB^iOiii 

mRrjmm^m(Dmmmi^.(D&^yiy~i^^m^^r^fS. 

*RLT, Hi]ftH^2cDlii#M^^^^-r5<i^^1f^i:-r 

[»5R«8] mmyyi—-^yh^^^-t^mmy*- 

V>y h^^7j^tC*3</^T> 

m 1 <Dmmy*--r'y v^n-^fm i oMiifi^tc^L, 

MIB^i©iii«iM^OWi#'^^h>'l'^fflv>T. MM^Ix- 

T>y ht{iS*SII2<DH«!7*-V«y V^Mt^V^Z 



im^-m. 9 ] mmm i commy^-^ -y h 1 07 

■ rj::S>m2<Dy b- AJaiSSSt^Wf S MIB^ 2 
^^fiJc-r i: i: -r 5lf 8 fE^<0iii#7 * - 

V>y h^^7a?4o 
[000 1] 

cf8B^tD«-r?.s^B5i-i?3 ^nmimmy^i—ry}'^ 
^mm&zfmmy^--^y h^mnmicmL. 

V-y h;&^^-r5iii#75l— V-y h^^^HSD'S^S 

'y h%^^-r?.ia^7*-V'y h^^??j£{cBI|-r5o 
[0 0 0 2] 

uimomwn m^(Df- uml-Jb i^yj^i-. n t s c , 

P ALRtfS EC AM<D3O073^tC;*:SiJ?tl, NTS 

c tiB*^*ffl> p A L t s E ckmmm^^>v>^m 

[0 0 0 3] SI 1 8tiN T S C. PAL&t/SECAM 
<D^*tt«3«@^S^-riaTa65o NT SC. PAL&t? 

S E C AMcDxUtriy"3 >7?^^n^*n}C)i^L, 7U- 

Aigiis^, m^mmmLxs\y\y-L.m9)i^-(y^is^7rs 
[0 0 0 4] ccT. H^raTS*S7"n^e^3>:^iK 

(ITU-T H.261,263)^Cj;oT. IliitOWJi^ :t— V 
'y hTS^C I F (Common Intermediate Format) , Q 
C I F (Quarter Coimnon Intermediate Format) A'^^S^ 

[0 0 0 5] Sll 9«C IF. QC I F ©^JftttlSlH S 

^s^-r^T'^-So c I F. QC I F-^-n^'ntc^L. i 

5-r>©ffi^lS, \y\y-L.<0=y^:/mLXSy\y--Kn 
iSSi^A^^^nTV^^o ^:*5> Yt±)ti«{i^, Cr. Cb 

[0 0 0 6] 1212 Ot±Hl^^Ta^i.7"Uei>'3 >73^ 

^5.0 IIi#mS^B2 0 0 aii. 7:i--T-y h^^gl5 2 

0 1 a h^mt/mmt^^z 0 2 a*^e.«fig$n. 

MSS«2 0 0 bti. y^^-V-y h^^g|52 0 1 b^?^ 

^ffc/«^ftgi52 0 2 b*^e.^fiR$n5o ^fe. mm^ 

a^ffl2 0 0 a. 2 0 0 b{i, 7" l^e^^^H-^x^lf 

[000 7] NTS c»^e> p A \.m^mw^mm-t^ 
m-^. *-r. H#$aa^®2ooao7:r- v>y 

§152 0 1 a«. NT S C®{t^ttji75i-— V-y hTfei) 

c I Fiii«(i:^8i-r§o r^mtxmmt^z o 2 at*, 
c I Fiii^^r^^itb. iMfiSB (ia*H±-r) vmmm 

[0 0 0 8] mmmi^mz 0 0 h-vit. ^mmm m 



(3) 



!>^m 2000-165821 



^mt^o mmt/m^it^2 0 2 bti. commnn 
^mmtLxc I Fmm^^i&-t?>o y^--^yh^m 
gP2oib«> c I Fmm^p Aimmmmir:s,^ is: 

tJ. P A L mf}' e> N T S C fJj'NiMM-r S^-g-t > |BI«I* 

CO 0 0 9] C(DJ:'?IC^ Wil:7*— hTfei)C I 
FfC-S^^L, C I F{cWLT??F^{b/«^{b^fi!iL 

-L,mmmm\^^m^^i&\^^yj^ m^ii. 3 o h z o 
7 \y-i.mmm^& 2 5 h z 07 p-Afiija^JcN) oji 

[0 0 10] jS5tC71x-AJ§Ij^Sj*m^?3*^?.lS 
l^Ta'NCDiiMTti. AfclSI— ©71^— A^ffiffl 

[0 0 1 1 ] 

L S ^ i: V ^ o FnlMA^'fe -3 fCo 

[0 0 12] 2|s:^B^f±c:Oct3^^{Cil*tT*$n/c:fe 

[0 0 13] Sfc. *580^cDfi£Dam> S^?.7"be 
[0 0 1 4] 

[i«gi^i!i?}5»t-r^fc46o#is] ^^mrHi±tmm^m 
ii^-r arable, 0 nc5^-r<i;3^x laft^^— v-y 

mmy*~-^'y h^n-om 1 ©wtft^tc^tL. m 1 © 

-r^«i^7U-A^fi)c^©l Oi:, U-A*^e>#l 
fig^n^ mi OilI^7*--v>y h4:«S^5^2(Diii# 
7=i— v-y h;&*-ri>m2©®{t«^>g:^fi!c-ri>H#M 

-T-y h^mmm 1 ^b^jiw^ni)^ 

[0 0 15] tl(lT% MH^l^-A^^^ISl 0«. m 

1 cDWS^st-— v>y h;&itO^ 1 CDjliftff^iCjhtL, m 



[0 0 16] 

^^mi^rmm-t^o m 1 ti^^fiB^coiSiii^:^— v>y h 
It. ni3:^f-u\^i^3y:^^vmm^n'bm-^ic^ mm 

7^i— V>y h^^^-r^o 

[0 0 17] mmy\y-A^0.^m. 1 ot±. mi 

7*-V-y h^W-Df^ 1 ©M#fg#{c^L, m 1 (Dlifili 

mrsyi'-i^^^<Dmmic^^'rimmt^o 
[0 0 18] mmm^^J&^m2 o{±. ffi^^u-A*^ 
i=>m^-^n^. mi(ommyyi—-^y\'timts:^m2 
cmmy^-'^-j Y^Mf^'^2am%m^n:^^-^ 

[0 0 19] iI©J;5tC, 2^^M<Dli#7*— V«y 
1II^§1T'«> Bifii!7*--7-y hi:LT> fi^J;?.{^^ 7U 

m.^(o^o\cw.m\^y\y-K^m^\\^^rcK). n- 

[0 0 2 0] tiia7U-A«. ^U-ARgoiljt-^^ h 
jb^^T. t:(DMH7U-A>&fflV^Tm2 0H^fi-^^B 

[002 1] :^fCli^7:t--7«y h^^^ffi 1 Hl^ 

-x>y i'tciiffl Lfc^^Oi/XT^AH^^tcov^TSiB^-r 
§0 I112ttjii{gn— r-y^'Ofll^^^-riatr-fe^o 

fc. i]:^^k. ht^ibXts-t£n^mmm^<r)y\y-L.m 

mWL^i K iHfin-T'-y^^ 1 O 0 I*I<D«jl>'*--^-y 
Vn(Dy\y-h.mm^^i 2. ^=.^'YM^t}V^(Oy\^ 

-AJiiS^^f 3i:-r^o 

[0 0 2 2] B#e^^^;i5aaai5 1 loti, *^va 

AMIi&iiff 1) 7='-y ^ i 0 0^3M«-r?>o t. 

[0 0 2 3] V>y h^^^Bl - 10ffi^7 

u-A^fiK#i9 1 0 - 1 mmm^m^vmm i i 

0A^^tB;'3^txfcB{tM#*^e., Ara©K;#'^i' 

[0 0 2 4] li^ffi^^fig^gs 2 0 - ui. mmy u- 

AA^S^U—A^lfitSff 2 0iiiifiiS{i^«:^fi5t-r5o « 
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CO 0 2 5] mmt^ \ 0 1 a{i, mwy^~-^'y 
^rcib(D'imM (DCT. m^^'itmsm^mm) 

CO 0 2 6] mm^'^^yr i o 2 at*, ?^^fbgpi 0 1 

mwm^noo ^mtmmmi 03 it. min^^yyr 1 
0 2 aic^-r^mmy'—^co'mxm^um-r^rctbtc. 
mmmi 0 1 a-e©ifiH^^S(D$ijffli^fT5o 
[0 0 2 7] Bmn^s^i 0 4 mm/'^yyr 1 0 

MS^if^tf^o em^gpi 0 4 

0 2b(i:. sim-rssfiT^-^ffc^^-rs^^^btos^H 

[0 0 2 8] ffl^ftgp 1 0 1 bt±, smmf'-^omo 

mnmm. (jmdct. m?{b> k^mm) ^tfdo m 

(:7u-^jaiS?Sf 2) ^i^-^p^oitt*'^^ h 

[0 0 2 9] mmm^^f^^m 2 o - 2 mk^ u- 

iOWt>-z>rcm-^lt (C I FA^P)Q C I F. Sfcli QC I 

F:?)^e,c I F) . mmmiik<D$>^y iy-L,f)^ib±i^-^rL 

[0 0 3 0] i>:tC7U'-AJlJgSS(/?)''15i/^73*^e.fgi/^73^ 

mc-oi^^rmm-t^o ^fc, J-;ii^Ti±, 3 0Hz:6^e>2 
5 H z^(Dyu~Amm^^m^icimcmBn-t?>o 
[0 0 3 1] m3itmmy\y-L.^i&^m<Dmis.^^s-r 
0T-fe^o m?sy ^-A^fi!c¥K 1 0 a X'lt. m 1 ©ia 

{i!«^*^5>fflFa:7V-A^3^$i (F L a, F L b. FL 
c) *fi)c-rS«-&<Dlg^^*bTI.^So 
[0 0 3 2] y'U-A^^rUM 1 ~M4ti:. A:'3^n^ 

§0 i^;?<^rUM ncA±l^tX'5:7U— A^M 1 i 

n, A;>{^:';m l~M4A''?>m:']$nS7l'— A 

^^tit'tlM 2 o u t ~M 5 o u t ft^o 

[0 0 3 3] mt^tii^M C ti> 7 l^—AM 2 o u t i: 
71^— AM3 o u t ^fflV^TtuT^lPlib^'^^' ^>'^^ 7U 
—AM 1 i n i: 7 U'— AM 2 o u t *fflV'>T^73lo]l!j# 
^^^7 h;l/;Sr^fig-rSo 



[0 0 3 4] El4{±HU73l«]il)^'^^' 
^ h;l'^^-rHT-$)?)o AM3out«, yiy— 

AM2out (iliiiffii:-r§) *^e>M^i;HU7U— A. 
7 b— AMI i n«7U— AM2 o u t*>5>M5i:t^7 
b— AT'feSo 

[0 0 3 5] ^LT. fijT^iPiKjt'-^^ h;i/V nt. yv 

~LM.3 o u t 1 7 b— AM 2 o u t fSX'<O^W<D^W} 

—AM 2 o u t i:7b— AM 1 i n HTiQl^i^O^WjTS' 

[0 0 3 6] |g3ti:^L, mm^D K D 2«. HU73lp] 
Kj^^^' h;l/V f trnT^lpJi!;*^^ h;l/V a^ l 7b- 
A^iS^^-B-So -r^lD-fe, 3®Sg|5D 1 
^tiiniMC<Dmtimt>lb 1 7b-A^)15IL/cBij7?|pllJj 
^'^^J' h^l/V f i:fg;^ip]ib^^^ hyl/V a«rl±S;']L. 3S 
52§l5D2t±, l!l^^^aig|5MC<D<Ji:b^)6^P>.2 7b-A5^ 

[0 0 3 7] mw^i 1 a~i 1 cti, ^n^enm^^ 

|iJgPMC&t>Mg|5D K D 2A^e)OtB;'3t:-fe?>BPi7j[p] 
Kj^'^^ h;l/V f hW^mh^^^ a IC^L. fflft 
h;l/ffl^^^C 1 ~C 3^SWLTs ajfr-^^h 

)]^mu V 1 ~M V 3 ^^fiJt Ltb:'3-r §o 

[0 0 3 8] ciiT, h;l'a^^^i:t±> hSt? 

Ip]l(j#'^^ h;l/V f ilWJ^Wi^^^ h;UV aOil^tt 
^(DCtT'fe^o Rl^a5ig|5VD 1~VD3«. W)^^ 
^' h;l/fiMV 1 ~MV 3tCti:-ii"t/^T. 7 b— AM 3 o 
u t ~M 5 o u t (D^-n^n{C*tLl/j$ffi{i^tT9o ^ 
UT, 7b— AM3 o u t ~M 5 o u t ©3t5i07b— 
AtcWL, 7b-AffiB*^|Hl-H#Rgi::&?>J;3ti:3l®^ 

^x. 7b-AF L 1 ~F L 3^^n^'n±^um;t;t- 

CO 0 3 9] x-Y-y^swi — swsti. wm/i^itm 

mmmi^'^t^^. wmm^-^im^mmy d i ~ 

VD3(D\^mAt^m\^. »±iii(D^^«7b-A^€r 

u M 2 ~M 4 (Diatimtmm-r^o 

CO 0 4 0] »»g§l 2a~l 2c{±. X-f'y^SWl 

~ s w 3 ^iTfLxxtj-^ti^y u-L.(D^mmicn 

7 b-AS5^*^^5^t!J k 1 ~ k 3 ^mW LT7 b— A F L 1 
-m~F L 3-m%afefi5t-r?>o 
C00 4 1] dCT'. 7 b-Aa*i<2^|^ 3tfe07 
b— A^t^lS<Dj!)n»§§ 1 3 a~ 1 3 c T-^fiSct" ^ l^<D-g- 
fi5cJ:b^Oc:i:T$)^o )tlPS§§ l 3 a ti. 7b-AFL2 
-mi:7b— AF L 3-m^/jPgL. ffll^7b-AFL 
a^^^-rSo *n»§§l 3 b«> 7b-AF L 1 -m. 
7 b— A F L 2-mS.t>'7b— AF L 3-m^*0gfL. 
Mra7 b-A F L b iiaWSS 1 3 c 7 b 

— AF L 1 -mi:7b— AF L 2-m^AP^L. Iifa7 
b— AF L c^^fig-rSo 

CO 0 4 2] :^{c7b-AMIife3S*^i^v^7j7b>e)fgi/^:6r-^ 
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CO 0 4 3] mmim^fii^^Z O ait. X-<<y^S W 
21a. FIF022a, FIF OifiW^fS 2 4a RXf 

x-r■y^>^"^lilJ^a¥l5 2 if^^^mi^sn^o T.-^y^y 

^%m^m2 7li.. M5i-1«lfi^mgP2 7 a~2 7 d. X 
>y ^ > yS'JPgP 2 7 e ^^^o 
[0 0 4 4] ||^1S$B«imai52 7 aa. yV-KU\ \ 
nty V-L.U 2 out ©M^W^B^^^m $B 
1^tBgP2 7bli^ ^M2 o u t i:»M3 o 

u tOM^ISIS^^^mb, M^1«IB«^Hlg|5 2 7 c«, 7 
U-AM 3 o u t U-AM 4 o u t OM^I^fB^^^ 
Hi M^^'ltfai^tbSP 2 7 d 7 U-AM 4 o u t i; 

7 u-AM 5 o u t (Dm.^mn^^i^t^o 

CO 0 4 5] Xi'-y^i'^$ir#gP2 7 e {*> cn^OM 

ti:-3\^T. >'L/— AMI i nRt/^b— AM 2 o u t 
~M Sou t (DifCKDP^T'v— ^^^x^v^'SfctiJ^jl^ 

T. X'i'<y^SW2 1 aOX^'-y5=->'^^~fl!WJ&-r?.rc46 
(DX^ -y ^V^-'fliWISfB S W C ^tB^bf So 
[0 0 4 6] -73> aST'iiB^L/ciPWigl 3 a~l 3 
c©ttS:^jT'feSlffiffl7U'-AF L a~F L cA^X-f'y^ 
SW2 1 a<D4S?a~JS?ctcA:^^n?.o XY<y^S 
W2 1 at±. X-f -y^yyffeiWIilSSWCtCtt-iSV^ 

T> x-i-'y^^^y^ysii^tf do 

[0 0 4 7] F I FO 2 2 a(i. F I F0*iJSi¥IS2 4 

a;^)^?>CDflii)Wi^ti:t i:-^"t/^T, X-Y-y^SW2 1 aT 
jSJi^^ nfc^iH:7 U— A F L a ~ F L c (DtiitjWiSii^n 
trj:t>-^. :7l^-A^i&^*'!3 OH z;^)^P.2 5H z 

[0 0 4 8] ij5(:tCX-Y-y^S W2 1 a cDX-f -y ^V^^iJ 
SUfCOl^Tl^iBJI-rSo X'l'>y9^SW2 1 at±. i^—y^f- 

[0 0 4 9] L/cA^oT. F I F O 2 2 a (C«, OT:7 
U—AFLbti'^XiliEn^o'tLr. FIFO 2 2 ate 

[0 0 5 0] i^tcv— >-^x>'>>■;0^5§5feL/£^-&{i:ov^ 

si-— v«y h©^#x{coi/>T«l^«:&<DT*B5iM«#l»S-r 

[0 0 5 1 ] meityu—ix^^v^Xii-sti^. ^tc 
ittiiti-^n^yu—i^mM^TjK-rmx'^^o mi i n 

ti, yU—h.:^=eVMl<DXf3yiy—2^. M2out~ 
M5out«, y\y—J^?t^VM2'-'M4<Dliit}yly~ 



A'C^'So 

[0 0 5 2] $fc. H$P^ t 0©5*$J*^?>^S:7^— AM 
D'{C^:*L. ^[Rl^tC 1 7U-A-roj^iftLrc:7U— AM 
t>*^^n^nB#rat K t 2{£:5^LTV^So >^x 

J: 3 (C, ^^x yi^^itfi*^:? 1^— AM 3 o u t t 
7U-AM4 ou tKtCtfcilS. Sz-v'^x^iy'fg^ 
Bt(DX-r-y^>^^^Jffll^tf 5 J:5{c-r5 (Lfc*<oT, 
X ^ -y 9^ > ^''HjiJjB'Wf B S W C t± , > ^ i > v^"*^ o CD 
{fiffl{ct/c:c:i:^X-i'>y^SW2 1 a tciiftl-rsfcto© 

[0 0 5 3] V^x^i^tC^^JtSLfcXfy^^i^fi) 

t 1 CD-7lx-AMt>*Tfet). B#F^ t 2J-:^|i|^©7U'— AM 

w b fc X -r -y ^ ^mm^n o o 

[0 0 5 4] S-r, X-l''yg^SW2 1 a{±> HM^^^M 

§ 46{c . X-r >y ^ > i^'SiJ'^lilfi S W C ic t i: -i^i/ ^ 
T, 4S?sw-l 4B?afcgJ«ELs 7t'-AM4 

o u t i:7^-AM5 o u t3tj^^^fig$nfc»«ra>'P- 
AF L a^jStRfSo 

[0 0 5 5] m^y b-A F L a Hffi^Mti 
<Dt«cS8T^fi!cLfc*iP^7U'-A*i£ffl-rSi2.S*^^Sfc 
46{C. 4ig?sw-l 4S?c i:g^M-r So ^LT, 
:7 WAM 3 o u t 1 7 U— AM 4 o u t ^''^.^^^tl 
fcfflP^ b-A F L c ;&^tR-r§o 

[0 0 5 6] fflra:7lx-AF L c<DSJm x-r<y^s 
W2 1 a©iS?sw-l a{i> 4S^bi:g^^-r5 

$3, x-Y-y^^^^^'aswiffBswc^ imsm-rntf. g 

i!)6^{c4^? aA^P,JS?c. 4S?b^-^cDi5f-f 5>'^'"T- 
CO 0 5 7] ^UT. ^U— AM3 o u t> AM 
4 o u tSt/7L^— AM 5 o u t A^e)^^^^ nitMF^:7 
U-— AF L b^)ltR-r?)o ^^tc:71x— Ajglr^gS«DigV^73 
(3 0 Hz) 7!)^P.{gV^?ar (2 5 Hz) ^m^.y^—'^'V 

V ^m^t^^o^mwy Ao^fiSciS^tcov^riJi 

BJfSo 

[0 0 5 8] 07. |II8t±ffiH>'U-AO^fefigj§e^^ 
fiaT-SSo >'->'^x>>>"^#ta>'*-V>y h^#^ 

So 0OF i n{±. ffiPiS>'^-A^^^© 1 OatcA:'] 
$nS7l^— A^lS^S 0 H z cDy'U-AT'feO. MIH 
S^iCF 1~F 60?g=^^#LT^5LT$>So 

[00 59] EO^WOF 1 *^7P-A;>{^:UM4(DIU 
:f3. F 2A"«7l-'— A;»<*UM3<DtB:^. F 3*^:7 1^— A 
;><^'JM2<Di±S:']> F 4*^>'U-A^^rUM 1 ©m:']. 
F 5A"«7l'— A;?{*UM 1 (OKIlh-^'^o 

[0 0 6 0] L«:*^oT. i^©^««T'l± F 2 U—A 
;>{*UM4CDtB;t». F 3 Ix— A;'{*U M 3 ©tii:^. 
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So 

[006 1] F o u t ti. mmm^^i^^m2 o a 

tB:^ (X^ y^SW2 1 a(D4S?bA>P)©tH:^j) ^tli. 
tiP5 :7 A F L b T$) D , iSlHlSlJJC F 1 a ~ F 5 a <D 

[0 0 6 2] ^figjgiSi:LT{±. 7l'-i:.F 1 ~F 
P.tifiM:7U'-AF 1 a, yU~L,F 2~F 4*>e>*ira7 
Ix— AF2a. 71^— AF 3~F 5A>P.MP^7L/— AF 
3 a. y U— AF 5~F 1 *^P.SjT^7U'— AF 4 a. 7 
U-AF 6~F 2i)^P>mmyiy-l.F 5 ati^^^-Stl 
5o 

[0 0 6 3] f^j:t>^. yU—L^F 4~F 6*^?.^^$ 
n^«F^7U-Att. F I FO 2 2 a{CJ:oTP^?l*^n 
So -^JC^L'— Aja}^Sj3 0HzO7L'— At, 71^— 

L,mm.m.2 5 h zo^b-AitoteeiB^tcoi^riJiBj 

•rSo 0 9tt7^-AtD{uHM<^^^N-r0Tfe?)o 

[0 0 6 4] 07, ST^LfcF o u t 0:7l/— A*, 

F I F0 2 2 aOtiJ^'jSiJSDtC.toT, |ll©J;5*ffiBM 

ly—i^mi&^tiM&^^y^io^'bM^^yo^mBy^—'^'y v-^ 

i.o ^fe, Ji^l^T«, 2 5 H z*>e)3 OH z'NO:?!^— 

[0 0 6 5] 01 oiimmyu-L.±i&^m(Dmi&^m 
-ruiT^So f^\<Dmmmm}^'E>mmy\y-L.^4«c 

(FLa. FLb. FLc> F L d ) ^fig-rSJl-^O;^ 

[0 0 6 6] tfK:7i^-A^^^I§i 0 bti, ig3-e^ 

Lfctfl^^L^-A^fiE^mi 0 atc^^LT> X-f-y^S 
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(54) DEVICE AND METHOD FOR TRANSFORMING IMAGE FORMAT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the unnaturalness of an image and to 
provide the image of smooth motion by providing an interpolation frame 
generating means and an images signal generating means for generating a 
second image composed of an interpolation frame while having a second image 
format different from a first image format. 

SOLUTION: An interpolation frame generating means 10 generates the 
interpolation frame while using the motion vector of a first image signal to the 
first image signal having the first image format. An image signal generating 
means 20 generates a second image signal composed of the interpolation frame 
while having the second image format different from the first image format. Then, 
the interpolation frame is a frame adaptively generated while considering the 
motion vector between frames. Therefore, by reconstituting the second image 
signal while using this interpolation frame, the unnaturalness of the image such 
as frame feed is eliminated and the image of smooth motion can be provided. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The image format-conversion equipment characterized by to have a 
interpolation frame generation means generate a interpolation frame to the 1st 
picture signal with the 1st graphics format in the image format-conversion 
equipment which changes a graphics format using the motion vector of said 1st 
picture signal, and a picture signal generation means generate the 2nd picture 
signal which has the 2nd graphics format which consists of said interpolation 
frames and is different from said 1st graphics format. 

[Claim 2] Said interpolation frame generation means is image format conversion 
equipment according to claim 1 characterized by generating two or more frames 
which performed the motion compensation using said motion vector, and 
generating the result of having carried out the multiplication of the weighting 
factor and having compounded it on said each of frame, as said interpolation 
frame. 

[Claim 3] Said interpolation frame generation means is Image format conversion 
equipment according to claim 1 characterized by using a front motion vector and 



a back motion vector as said motion vector. 

[Claim 4] Said interpolation frame generation means is image format conversion 
equipment according to claim 1 characterized by performing the change of a still 
picture and an animation and generating said interpolation frame. 
[Claim 51 Said picture signal generation means is image format conversion 
equipment according to claim 1 characterized by generating said 2nd picture 
signal which has the 2nd frame frequency from which said 1st graphics format is 
the 1st frame frequency, and said 1st frame frequency differs. 
[Claim 6] the difference of the frame from which said picture signal generation 
means constitutes said 1st picture signal - said interpolation frame which 
detected information and was generated using the frame with the correlation 
before generating of said scene change, and after generating at the time of 
scene change generating — said difference — the image format-conversion 
equipment according to claim 1 characterized by to choose based on information 
and to generate said 2nd picture signal. 

[Claim 7] the difference of the frame from which said picture signal generation 
means constitutes said 1st picture signal - said interpolation frame which 
detected information and was generated using the frame with the correlation 
before said common format change and after a change at the time of a common 
format change — said difference — the image format-conversion equipment 



according to claim 1 characterized by to choose based on information and to 
generate said 2nd picture signal. 

[Claim 8] The image format conversion approach characterized by generating a 
interpolation frame to the 1st picture signal with the 1st graphics format in the 
image format conversion approach of changing a graphics format, using the 
motion vector of said 1st picture signal, and generating the 2nd picture signal 
which has the 2nd graphics format which consists of said interpolation frames 
and is different from said 1st graphics format. 

[Claim 9] The image format conversion approach according to claim 8 which said 
1st graphics format is the 1st frame frequency, and is characterized by 
generating said 2nd picture signal which has the 2nd different frame frequency 
from said 1st frame frequency. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the image format 
conversion approach of changing a graphics format, when it communicates with 



the image format conversion equipment which changes a graphics format when 
it communicates with a different television system about image format 
conversion equipment and the image format conversion approach, and a 
different television system. 
[0002] 

[Description of the Prior Art] A current television system is divided roughly into 
three methods. NTSC, PAL, and SECAM, and Japan, the U.S., and PAL and 
SECAM are used for NTSC centering on Europe. 

[0003] Drawing 18 is drawing showing the main specification items of NTSC, 
PAL, and SECAM. Frame frequency, the number of effective pixels, and the 
number of one-frame effective Rhine are shown to each television system of 
NTSC, PAL. and SECAM. 

[0004] Here, CIF (Common Intermediate Format) and QCIF (Quarter Common 
Intermediate Format) which are a common format of an image are prescribed by 
international standards (ITU-T H.261, 263) as a typical example in the case of 
performing the image coding communication link of a different television system 
between international. 

[0005] Drawing 19 is drawing showing the main specification items of CIF and 
QCIF. The number of pixels of one line, the number of Rhine of one frame, and 
frame frequency are shown to CIF and each QCIF. In addition, Y is Cr and a 



luminance signal and Cb are color-difference signals. 

[0006] Drawing 20 is drawing showing the system outline in the case of 
performing the image coding communication link of a different television system 
between international. Image processing system 200a consists of format 
conversion section 201a and coding/decryption section 202a, and image 
processing system 200b consists of format conversion section 201b and 
coding/decryption section 202b. Moreover, image processing systems 200a and 
200b are used for television conference equipment, a TV phone machine, etc. 
[0007] When transmitting an image to the PAL side from the NTSC side, format 
conversion section 201 of image processing system 200a a changes an NTSC 
image into the GIF image which is a common format first. Coding/decryption 
section 202a encodes a GIF image, and transmits by making it into a radio signal 
with a sending set (not shown). 

[0008] In image processing system 200b, a receiving set (not shown) receives 
the radio signal from a satellite 3, and it chjanges into an electrical signal. 
Goding/decryption section 202b decrypts this electrical signal, and generates a 
GIF image. Format conversion section 201b changes a GIF image into a PAL 
image. In addition, also when transmitting to the NTSG side from the PAL side, 
since it is the same actuation, explanation is omitted. 

[0009] Thus, it changes into a format of its own country, after once changing into 



GIF which is a common format and performing coding/decryption to GIF. 
Therefore, since frame frequency differed mutually when communicating with a 
different television system between international, at the former, the frame had 
been simply thinned out periodically in the communication link of the direction to 
the lower one (to for example, frame frequency of the frame frequency of 30Hz 
to 25Hz) where frame frequency is high. 

[0010] Moreover, by the communication link from the direction to the higher one 
where frame frequency is conversely low, it was processing by using the same 
frame as a front frame. 
[0011] 

[Problem(s) to be Solved by the Invention] However, with the conventional 
technique which was explained above, a frame image may become discontinuity 
and there was a problem that the unnaturalness of images, such as coma 
omission (double scene), will occur, by a scene with intense actuation of an 
image, for example, a scene on which a football draws a parabola. 
[0012] This invention is made in view of such a point, the unnaturalness of the 
image generated when it communicates with a different television system is lost, 
and it aims at offering the image format conversion equipment which realizes the 
image of a smooth motion. 

[0013] Moreover, other purposes of this invention are offering the image format 



conversion approach of losing the unnaturalness of the image generated when it 
communicates with a different television system, and realizing the image of a 
smooth motion. 
[0014] 

[Means for Solving the Problem] In the image format conversion equipment 1 
which changes a graphics format as shown in drawing 1 in order to solve the 
above-mentioned technical problem in this invention A interpolation frame 
generation means 10 to generate a interpolation frame to the 1st picture signal 
with the 1st graphics format using the motion vector of the 1st picture signal, It 
consists of interpolation frames and the image format conversion equipment 1 
characterized by having a picture signal generation means 20 to generate the 
2nd picture signal which has the 2nd different graphics format from the 1st 
graphics format is offered, 

[0015] Here, the interpolation frame generation means 10 generates a 
interpolation frame to the 1st picture signal with the 1st graphics format using the 
motion vector of the 1st picture signal. The picture signal generation means 20 
consists of interpolation frames, and generates the 2nd picture signal which has 
the 2nd different graphics format from the 1st graphics format. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 



is explained with reference to a drawing. Drawing 1 is the principle Fig. of the 
image format conversion equipment of this invention. Image format conversion 
equipment 1 changes a graphics format, when communicating with a different 
television system. 

[0017] The interpolation frame generation means 10 generates a interpolation 
frame to the 1st picture signal with the 1st graphics format using the motion 
vector of the 1st picture signal. About the detail of interpolation frame generation, 
it mentions later. 

[0018] The picture signal generation means 20 generates the 2nd picture signal 
which has the 2nd different graphics format from the 1st graphics format which 
consists of interpolation frames. In addition, with conversion of a graphics format, 
it corresponds to conversion of frame frequency here, 

[0019] Thus, with the image format conversion equipment 1 of this invention, as 
a graphics format, when frame frequency differed with the 1st picture signal and 
2nd picture signal, a frame was not simply thinned out like before, the same 
frame was not inserted, but the interpolation frame was generated from the 1st 
picture signal, and it considered as the configuration which generates the 2nd 
picture signal using this interpolation frame. 

[0020] A interpolation frame is a frame generated accommodative in 
consideration of the inter-frame motion vector. Therefore, by reconfigurating the 



2nd picture signal using this interpolation frame, the unnaturalness of images, 
such as coma delivery, is lost and it becomes possible to realize the image of a 
smooth motion, 

[0021] Next, the system configuration at the time of applying to the image codec 
which has the image-processing algorithm to which image format conversion 
equipment 1 was set by international standards is explained. Drawing 2 is 
drawing showing the configuration of an image codec. In addition, frame 
frequency at the time of f2 and a monitor TV output is set [ the frame frequency 
of the picture signal inputted from Cameras A and B ] to f3 for the frame 
frequency at the time of the common format in f1 and the image codec 100. 
[0022] With Camera A or Camera B, while projected the picture signal spawn 
process section 110, and it transmits a picture signal (frame frequency f1) to the 
image codec 100. Moreover, from Camera A. when a change (scene change) to 
Camera A is from Camera B and Camera B, the scene change information Ds 
that it tells that there was a scene change is transmitted. 

[0023] The interpolation frame generation means 10-1 of image format 
conversion equipment 1-1 generates a interpolation frame using an inter-frame 
motion vector from the picture signal outputted from the picture signal spawn 
process section 110. 

[0024] The picture signal generation means 20-1 generates the picture signal of 



frame frequency f2 from a interpolation frame. Moreover, based on the scene 
change information Ds, the interpolation frame generated from the frame with a 
correlation is chosen at the time of a scene change, and it generates the picture 
signal of frame frequency f2. 

[0025] Coding section 101a performs data processing (DCT, quantization, and 
motion compensation) for compressing the amount of information of the picture 
signal outputted from image format conversion equipment 1-1. Moreover, data 
format generation processing after compression (variable length coding) is 
performed. 

[0026] Transmission buffer 102a performs speed control for making regularity 
the rate of the transmit data processed by coding section 101a. The coding 
control section 103 controls the information yield in coding section 101a, in order 
to restrict the inflow of the transmit data to transmission buffer 102a. 
[0027] Modulation-code section 104a performs dummy bit insertion in case 
transmission buffer 102a is empty, attached processing of an error correcting 
code, etc. Transmission decode section 104b performs removal of a dummy bit, 
and an error correction from an input signal. Receive buffer 102b performs 
control for guaranteeing the decryption processing time over the arriving 
received data. 

[0028] Decryption section 101b performs data processing (reverse DCT, reverse 



quantization, motion compensation) for elongating logging (variable-length 
decode) and the compressed information on the data after compression. The 
interpolation frame generation means 10-2 of image format conversion 
equipment 1-2 generates a interpolation frame using an inter-frame motion 
vector from the picture signal (frame frequency f2) outputted from decryption 
section 101b. 

[0029] The picture signal generation means 20-2 generates the picture signal of 
frame frequency f3 from a interpolation frame, and transmits it to Monitor TV. 
Moreover, when a common format changes during employment, the 
interpolation frame generated from the frame with (QCIF from CIF or GIF from 
QCIF), and a correlation is chosen, and the picture signal of frame frequency f3 
is generated. 

[0030] Next, the interpolation frame generation means in the case of changing a 
graphics format into the lower one from the one where frame frequency is higher 
is explained. In addition, henceforth, it explains for the frame frequency 
conversion to 30Hz to 25H2. 

[0031] Drawing 3 is drawing showing the configuration of a interpolation frame 
generation means. Interpolation frame generation means 10a shows the 
configuration in the case of carrying out three-sheet (FLa, FLb. FLc) generation 
of the interpolation frame from the 1st picture signal. 



[0032] Frame memories M1-M4 carry out sequential storing of the frame which 
constitutes the 1st picture signal inputted. The frame outputted from MUnch and 
frame memories M1-M4 in the frame inputted into a frame memory M1 is set to 
IVI2 out-IVISout, respectively. 

[0033] The motion detecting element MC generates a back motion vector using 
a front motion vector, frame MUnch, and frame M2out using frame M2out and 
frame M3out. 

[0034] Drawing 4 is drawing showing a front motion vector and a back motion 
vector. It is a back frame when it will see from frame M2out a front frame and 
frame Mlinch, if frame M3out is seen from frame M2out (it considers as the 
present screen). 

[0035] And the front motion vector Vf is the objective migration direction and the 
movement magnitude between frame M3out and frame M2out, and the back 
motion vector Va is the objective migration direction and the movement 
magnitude for frame M2out, and frame M1 inch. 

[0036] The delay sections D1 and D2 delay the front motion vector Vf and the 
back motion vector Va by one frame to drawing 3 . That is, the output of the 
delay section D1 outputs the front motion vector Vf and the back motion vector 
Va which were delayed for the time of the output of the motion detecting element 
MC by one frame, and the delay section D2 outputs the front motion vector Vf 



and the back motion vector Va which were delayed for the time of the output of 
the motion detecting element MC by two frames. 

[0037] To the front motion vector Vf and the back motion vector Va which are an 
output from the motion detecting element MC and the delay sections D1 and D2, 
respectively, Multipliers 1 1a-1 1c carry out the multiplication of the motion vector 
weighting factors C1-C3, and generate and output the amounts MV1-MV3 of 
motion vectors. 

[0038] Here, a motion vector weighting factor is the mixed ratio of the front 
motion vector Vf and the back motion vector Va. The adjustable delay sections 
VD1-VD3 perform a motion compensation to each of frame M3 out-M5out based 
on the amounts MV1-MV3 of motion vectors. And it is made to be delayed to 
three frames of frame M3 out-M5out, so that a frame location may serve as the 
same time amount, and frames floor Iine1 -floor Iine3 are generated, respectively, 
and are outputted. 

[0039] Based on an animation / still picture selection signal, in the case of an 
animation, switches SW1-SW3 connect with the output side of the adjustable 
delay sections VD1-VD3, and, in the case of a still picture, connect with the 
output side of frame memories M2-M4. 

[0040] To each pixel of the frame inputted through switches SW1-SW3, 
Multipliers 12a-12c carry out the multiplication of the frame weighting factors 



k1-k3, and generate frame floor line1-m-floor Iine3-m. 

[0041] Here, a frame weighting factor is a synthetic ratio at the time of 
compounding three frames with the latter adders 13a-13c. Adder 13a adds 
frame floor Iine2-m and frame floor Iine3-m, and generates the interpolation 
frame FLa. Adder 13b adds frame floor linel-m, frame floor Iine2-m, and frame 
floor Iine3-m. and generates the interpolation frame FLb. Adder 13c adds frame 
floor linel-m and frame floor Iine2-m, and generates the interpolation frame FLc. 
[0042] Next, the picture signal generation means in the case of changing a 
graphics format into the lower one from the one where frame frequency is higher 
is explained. Drawing 5 is drawing showing the configuration of a picture signal 
generation means. 

[0043] Picture signal generation means 20a consists of switch SW21a, FIF022a, 
FIFO control means 24a, and a switching control means 27. the switching 
control means 27 - difference - the information detecting elements 27a-27d and 
switching control section 27e are included. 

[0044] difference — information detecting-element 27a frame Ml inch and the 
difference of frame M2out — information ~ detecting ~ difference ~ information 
detecting-element 27b — the difference of frame M2out and frame M3out ~ 
information ~ detecting — difference — information detecting-element 27c — the 
difference of frame M3out and frame M4out — Information ~ detecting — 



difference — 27d of information detecting elements - the difference of frame 
M4out and frame M5out - information is detected. 

[0045] switching control section 27e - such difference - the difference of max 
[ information ] — a value — asking — the scene change information Ds or the 
common format change information Df from the outside — being based — frame 
Mlinch and a frame M2 out-M5out throat - it judges whether the scene change 
or the common format change has occurred between them. And the switching 
control information SWC for carrying out switching control of switch SW21a is 
outputted. 

[0046] On the other hand, interpolation frame FLa-FLc which is the output of the 
adders 13a-13c explained by drawing 3 is inputted into Terminal a - Terminal c 
of switch SW21a. Switch SW21a performs switching control based on the 
switching control information SWC. 

[0047] FIF022a performs the output control of interpolation frame FLa-FLc 
chosen by switch SW21a based on the control signal from FIFO control means 
24a. That is, the output control of a interpolation frame is performed so that 
frame frequency may be set to 25Hz from 30H2. 

[0048] Next, the switching control of switch SW21a is explained. The change of 
a scene change and a common format twists switch SW21a, and, sometimes, 
terminal sw-1a is usually Terminal b and always connected. 



[0049] Therefore, the interpolation frame FLb is inputted into FIF022a. And by 
FIF022a, a interpolation franne is thinned out periodically, and it changes and 
outputs to 25Hz. 

[0050] Next, the case where a scene change occurs is explained. In addition, in 
subsequent explanation, only the switching control about a scene change is 
explained, and since it is the same about the change of a common format, 
explanation is omitted. 

[0051] Drawing 6 is drawing showing the frame screen inputted or outputted to a 
frame memory. MUnch is the input frame of a frame memory M1, and M2 
out-M5out is the output frame of frame memories M2-M4. 

[0052] Moreover, the frame list which moved one frame at a time rightward is 
shown in time amount t1 and t2 to the frame list which consists of five sheets of 
time amount tO, respectively. When a scene change occurs and a scene change 
location comes between frame M3out and frame M4out as shown in the frame 
list of the time amount tO of drawing, It Is made to perform switching control at 
the time of scene change generating (therefore, the switching control information 
SWC turns into information for notifying that the scene change came to this 
location to switch SW21a). 

[0053] The frame list used as the object in the case of performing switching 
control corresponding to a scene change is a frame list of time amount tO and t1 . 



and performs switching control without a scene change usually explained by the 
above at the time to the frame list after time amount t2. 

[0054] First, since switch SW21a needs to use the interpolation frame generated 
in the condition before a screen changes, based on the switching control 
information SWC, terminal sw-1a connects with Terminal a, and chooses the 
interpolation frame FLa generated from frame M4out and frame M5out. 
[0055] Since it is necessary to use the interpolation frame generated in the 
condition after selection of the interpolation frame FLa, and screen modification, 
terminal sw-1a connects with Terminal c. And the interpolation frame FLc 
generated from frame M3out and frame M4out is chosen. 

[0056] Terminal sw-1 of switch SW21a a connects with Terminal b after selection 
of the interpolation frame FLc (as long as It receives the switching control 
information SWC once, you may make it move to Terminal c and Terminal b 
from Terminal a to fixed timing automatically in addition). 
[0057] And the interpolation frame FLb generated from frame M3out. frame 
M4out, and frame M5out is chosen. Next, the generation process of the 
interpolation frame in the case of changing a graphics format into the lower one 
(25Hz) from the one (30Hz) where frame frequency is higher is explained. 
[0058] Drawing 7 and drawing 8 are drawings showing the generation process of 
a interpolation frame. The generation process of a interpolation frame in case 



neither a scene change nor a common format change occurs is shown. Fin of 
drawing is a frame with a frame frequency of 30Hz inputted into interpolation 
frame generation means 10a, attaches the sign of F1-F6 in round, and is shown. 
[0059] The output of a frame memory M2 and F4 consider as the output of a 
frame memory M1, and F5 considers [ F1 of the beginning of drawing / the 
output of a frame memory M4, and F2 / the output of a frame memory M3, and 
F3 ] as the input of a frame memory M1 . 

[0060] therefore - the following period - the output of a frame memory M2 and 
F5 become the output of a frame memory M1, and F6 becomes [ F2 / the output 
of a frame memory M4, and F3 / the output of a frame memory M3, and F4 ] the 
input of a frame memory M1, 

[0061] Fout is the interpolation frame FLb outputted from picture signal 
generation means 20a (output from the terminal b of switch SW21a), attaches 
the sign of F1 a-F5a in round, and is shown. 

[0062] As a generation process, interpolation frame F5a is generated from 
interpolation frame Fifrom frames F1-F3 a. interpolation frame F2from frames 
F2-F4 a, interpolation frame F3from frames F3-F5 a, interpolation frame F4from 
frames F5-F1 a, and frames F6-F2. 

[0063] That is, the interpolation frame generated from frames F4-F6 is thinned 
out by FIF022a. Next, the physical relationship of a frame with a frame 



frequency of 30Hz and a franne with a frame frequency of 25Hz is explained. 
Drawing 9 is drawing showing the physical relationship of a frame. The thick line 
expresses one frame and the dotted line shows the time interval. 
[0064] The output control of FIF022a adjusts drawing 7 and the frame of Fout 
shown by 8 to physical relationship as shown in drawing, and a 25Hz frame is 
outputted. Next, the interpolation frame generation means in the case of 
changing a graphics format into the higher one from the one where frame 
frequency is lower is explained. In addition, henceforth, it explains for the frame 
frequency conversion to 25Hz to 30Hz. 

[0065] Drawing 10 is drawing showing the configuration of a interpolation frame 
generation means. The configuration in the case of carrying out four-sheet (FLa, 
FLb, FLc, FLd) generation of the interpolation frame from the 1st picture signal is 
shown. 

[0066] Interpolation frame generation means 10b has a switch SW4 and 
composition which newly added 13d of adders to interpolation frame generation 
means 10a shown by drawing 3 . Since other components are identitases, a 
same sign is attached and explanation is omitted. 

[0067] 13d of adders adds frame floor linel-m and frame floor Iine2-m, and they 
generate the interpolation frame FLd. Moreover, a switch SW4 performs 
switching control based on the below-mentioned switching control information 



SWCa. 

[0068] As switching control, when there is a change of a scene change or a 
common format, a switch SW4 is turned OFF based on the switching control 
information SWCa. 

[0069] In this case, frame floor Iine1-m passes 13d of adders through, and this 
frame floor Iine1-m becomes the interpolation frame FLd. In addition, about the 
detail of the switching control of a switch SW4, it mentions later. 
[0070] Next, frame frequency is explained about the picture signal generation 
means in the case of changing a graphics format into the higher one from the 
lower one. Drawing 11 is drawing showing the configuration of a picture signal 
generation means. 

[0071] the switching control means 27-1 - difference -- the information detecting 
elements 27a-27d and switching control section 27e-1 are included, difference 
information detecting-element 27a — frame Mlinch and the difference of frame 
M2out ~ information - detecting - difference - information detecting-element 
27b - the difference of frame M2out and frame M3out - information ~ detecting 
~ difference ~ information detecting-element 27c - the difference of frame 
MSout and frame M4out — information - detecting ~ difference — 27d of 
information detecting elements ~ the difference of frame M4out and frame 
MSout — information is detected. 



[0072] switching control section 27e-1 - such difference — the difference of max 
[ information ] — a value — asking — the scene change information Ds or the 
common format change information Df from the outside — being based — frame 
Mlinch and a frame M2 out-M5out throat - it judges whether the scene change 
or the common format change has occurred between them. 
[0073] And the switching control information SWC for carrying out switching 
control of switch SW21b is outputted. Furthermore, the switching control 
information SWCa for controlling a switch SW4 is outputted. 
[0074] On the other hand, Interpolation frame FLa-FLc which is the output of the 
adders 13a-13c of drawing 10 inputs into Terminal a - Terminal c of switch 
SW21b. Moreover, switch SW21b performs switching control based on the 
switching control information SWC. 

[0075] FIFO 22b and 25b controls the output of the interpolation frame FLd 
transmitted from interpolation frame FLa-FLc and interpolation frame generation 
means 10b chosen by switch SW21b based on the control signal from FIFO 
control means 24b. That is, the output control of a interpolation frame is 
performed so that frame frequency may be set to 30Hz from 25Hz. 
[0076] Terminal d connects with the output of FIF022b, and Terminal e connects 
switch SW22b with the output of FIF025b. And based on the frame change 
information Dc from frame change control means 26b, switching control of the 



output (interpolation frame FLa-FLc) from FIF022b and the output (interpolation 
frame FLd) from FIF025b is performed. 

[0077] Next, the case where the change of a scene change and a common 
format does not occur is explained using drawing 10 -12 to the switching control 
of a switch SW4, switch SW21b, and switch SW22b. In addition, in subsequent 
explanation, only the switching control about a scene change is explained, and 
since it is the same about the change of a common format, explanation is 
omitted. 

[0078] Drawing 12 is drawing showing the frame screen inputted or outputted to 
a frame memory. Ml inch is the input frame of a frame memory Ml, and M2 
out-M5out is the output frame of frame memories M2-M4. 
[0079] Moreover, the frame list which moved one frame at a time rightward is 
shown in time amount t1-t3 to the frame list which consists of five sheets of time 
amount tO, respectively. When a scene change does not occur, also in ON and 
switch SW21b, terminal sw-lb always connects a switch SW4 with Terminal b. 
[0080] And based on the frame change information Dc, terminal sw-2b connects 
switch SW22b with Terminal d. therefore, from switch SW22b Interpolation 
frame FLb-1 generated by frame M3 out-M5out of time amount tO, interpolation 
frame FLb-2 which were generated by frame M3 out-M5out of time amount t1, 
interpolation frame FLb-3 which were generated by frame M3 out-M5out of time 



amount t2, Interpolation frame FLb-4 generated by frame M3 out-M5out of time 
amount t3 are outputted in order. 

[0081] Moreover, the interpolation frame FLd generated from frame IVISout and 
frame M4out to interpolation frame FLb-3 generate time is stored in FIF025b 
here. 

[0082] And after the output of interpolation frame FLb-4, based on the frame 
change information Do, terminal sw-2b connects with Terminal e and switch 
SW22b outputs the interpolation frame FLd. Henceforth, the above switching 
control is repeated periodically. 

[0083] Next, the case where a scene change occurs is explained using drawing 
6 , drawing 10 , and drawing 1 1 to the switching control of a switch SW4, switch 
SW21b. and switch SW22b. 

[0084] When a scene change occurs to drawing 6 and a scene change location 
comes between frame M3out and frame M4out as shown in the frame list of the 
time amount tO of drawing, it is made to perform switching control at the time of 
scene change generating (therefore, the switching control information SWC is 
the information for notifying that the scene change came to this location to switch 
SW21b). 

[0085] The frame list used as the object in the case of performing switching 
control corresponding to a scene change is a frame list of time amount tO and t1 , 



and to the frame list after time amount t2, a scene change which was explained 
by drawing 12 twists it, and it usually performs switching control at the time. 
[0086] First, since switch SW21b needs to use the interpolation frame generated 
in the condition before a screen changes, based on the switching control 
information SWC, terminal sw-1b connects with Terminal a, and chooses the 
interpolation frame FLa generated from frame M4out and frame M5out. 
[0087] And based on the frame change information Dc, terminal sw-2b connects 
switch SW22b with Terminal d. Therefore, the interpolation frame FLa is chosen 
and outputted from switch SW22b. 

[0088] Since it is necessary to use the interpolation frame generated in the 
condition after selection of the interpolation frame FLa, and screen modification, 
terminal sw-1of switch SW21b b connects with Terminal c, and chooses the 
interpolation frame FLc generated from frame M4out and frame M5out. 
[0089] And based on the frame change information Dc, terminal sw-2b connects 
switch SW22b with Terminal d. Therefore, the interpolation frame FLc is chosen 
and outputted from switch SW22b. 

[0090] Terminal sw-1of switch SW21b b connects with Terminal b after selection 
of the interpolation frame FLc (as long as it receives the switching control 
information SWC once, you may make it move to Terminal c and Terminal b 
from Terminal a to fixed timing automatically in addition). And the interpolation 



frame FLb generated from frame M3out, frame M4out, and frame M5out is 
chosen. 

[0091] Based on the frame change information Dc, terminal sw-2b connects with 
Terminal d, and switch SW22b chooses and outputs the interpolation frame FLb. 
Drawing 13 is drawing when the frame of a scene change usually comes at the 
time of the generation timing of the interpolation frame FLd at the time. Although 
it is usually ON at the time, when, as for a switch SW4, the frame of a scene 
change comes to the location of drawing, a switch SW4 is turned off (therefore, 
the switching control information SWCa turns into information for notifying that 
the scene change came to this location to a switch SW4). 

[0092] Therefore, frame floor line-lm generated from frame MSout serves as the 
interpolation frame FLd. Next, the generation process of the interpolation frame 
in the case of changing a graphics format into the higher one (30Hz) from the 
one (25H2) where frame frequency is lower is explained. 

[0093] Drawing 14 and drawing 15 are drawings showing the generation process 
of a interpolation frame. The generation process of a interpolation frame in case 
neither a scene change nor a common format change occurs is shown. 
[0094] Fin of drawing is a frame with a frame frequency of 25Hz inputted into 
interpolation frame generation means 10b, attaches the sign of F1-F5 in round, 
and is shown. The output of a frame memory M3 and F3 consider as the output 



of a frame memory M2, and F4 considers [ F1 of the beginning of drawing / the 
output of a frame memory M4, and F2 ] as the output of a frame memory M1, 
and the input of F5 frame memory M1. 

[0095] therefore - the following period - the output of a frame memory M2 and 
F5 become the output of a frame memory M1, and F1 becomes [ F2 / the output 
of a frame memory M4, and F3 / the output of a frame memory M3, and F4 ] the 
input of a frame memory M1 . 

[0096] Fout1 is the interpolation frame FLb outputted from picture signal 
generation hand 20b (output from the terminal b of switch SW21b), attaches the 
sign of F1 a-F3a, F5a, and F6a in round, and is shown. 

[0097] Moreover, Fout2 is the interpolation frame FLd outputted from 
interpolation frame generation means 10b (output from 13d of adders), attaches 
the sign of F4a and is shown. As a generation process, interpolation frame F6a 
is generated from interpolation frame Fifrom frames F1-F3 a, interpolation 
frame F2from frames F2-F4 a, interpolation frame F3from frames F3-F5 a, 
interpolation frame F4from frames F4 and F5 a, interpolation frame FSfrom 
frames F4-F1 a, and frames F5-F2. 

[0098] Here, interpolation frame F3a and interpolation frame F4a are generated 
by the same time amount. By FIFO control, output adjustment is performed and, 
finally it is changed into the frame frequency of 30Hz. 



[0099] Next, the physical relationship of a frame with a frame frequency of 25Hz 
and a frame with a frame frequency of 30Hz is explained. Drawing 16 is drawing 
showing the physical relationship of a frame. The thick line expresses one frame 
and the dotted line shows the time interval. 

[0100] The output control of FIFO 22b and 25b adjusts drawing 14 and the frame 
of Fouti and Fout2 shown by 15 to physical relationship as shown in drawing, 
and a 30Hz frame is outputted. 

[0101] As explained above, from the 1st picture signal, the image format 
conversion equipment 1 of this invention generated the interpolation frame 
accommodative in consideration of the inter-frame motion vector, and 
considered it as the configuration which generates the 2nd picture signal with 
different frame frequency from the 1st picture signal using this interpolation 
frame. 

[0102] Thereby, the discontinuity of the frame image accompanying frame 
frequency conversion is abolished, and it becomes possible to realize the image 
of a smooth motion. Next, the image format conversion approach of this 
invention is explained. Drawing 17 is a flow chart which shows the procedure of 
the image format conversion approach of this invention. 

[SI] A interpolation frame is generated to the 1st picture signal with the 1st 
graphics format using the motion vector of the 1st picture signal. 



[S21 It consists of interpolation frames and the 2nd picture signal which has the 
2nd different graphics format from the 1st graphics format is generated. 
[0103] In addition, the 1st graphics format is the 1st frame frequency, and, 
specifically, the image format conversion approach of this invention generates 
the 2nd picture signal which has the 2nd different frame frequency from the 1st 
frame frequency. 

[0104] As explained above, the image format conversion approach of this 
invention was made into the approach of generating a interpolation frame from 
the 1st picture signal, and generating the 2nd picture signal which has the 2nd 
different graphics format from the 1st picture signal using a interpolation frame. 
[0105] The unnaturalness of the image generated when this communicates with 
a different television system is lost, and it becomes possible to realize the image 
of a smooth motion. 
[0106] 

[Effect of the Invention] As explained above, the image format conversion 
equipment of this invention was considered as the configuration which generates 
a interpolation frame from the 1st picture signal, and generates the 2nd picture 
signal which has the 2nd different graphics format from the 1st picture signal 
using a interpolation frame. The unnaturalness of the image generated when this 
communicates with a different television system is lost, and it becomes possible 



to realize the image of a smooth motion. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the principle Fig. of the image format conversion equipment of 
this invention. 

[Drawing 2] It is drawing showing the configuration of an image codec. 
[Drawing 3] It is drawing showing the configuration of a interpolation frame 
generation means. 

[Drawing 4] It is drawing showing a front motion vector and a back motion vector. 
[Drawing 5] It is drawing showing the configuration of a picture signal generation 
means. 

[Drawing 6] It is drawing showing the frame screen inputted or outputted to a 
frame memory. 

[Drawing 7] It is drawing showing the generation process of a interpolation frame. 
[Drawing 8] It is drawing showing the generation process of a interpolation frame. 
[Drawing 9] It is drawing showing the physical relationship of a frame. 
[Drawing 10] It is drawing showing the configuration of a interpolation frame 



generation means. 

[Drawing 11] It is drawing showing the configuration of a picture signal 
generation means. 

[Drawing 12] It Is drawing showing the frame screen inputted or outputted to a 
frame memory. 

[Drawing 13] Usually, it is drawing when the frame of a scene change comes at 
the time of the generation timing of the interpolation frame at the time. 
[Drawing 14] It is drawing showing the generation process of a interpolation 
frame. 

[Drawing 15] It is drawing showing the generation process of a interpolation 
frame. 

[Drawing 16] It is drawing showing the physical relationship of a frame. 
[Drawing 17] It is the flow chart which shows the procedure of the image format 
conversion approach of this invention. 

[Drawing 18] It is drawing showing the main specification items of NTSC, PAL, 
and SECAM. 

[Drawing 19] It is drawing showing the main specification items of GIF and QCIF. 
[Drawing 20] It is drawing showing the system outline in the case of performing 
the image coding communication link of a different television system between 
international. 



[Description of Notations] 
1 Image Format Conversion Equipment 
10 Interpolation Frame Generation Means 
20 Picture Signal Generation Means 



